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UNIT-1 Basic concepts of Quantity surveying, units, and specifications 
1.1 Definition 
Quantity Surveying 
Quantity surveyingis an estimation of materials and labor necessary for a 
construction job. A person who calculates the amount of material and labor 
required for construction or building work is known as a Quantity Surveyor. 
Estimate 
An estimate is a calculation of the quantities of various items of work, and the 
expenses likely to be incurred thereon. The total of these probable expenses to be 
incurred on the work is known as the estimated cost of the work. 
1.2 Need for estimation 
1. It helps to work out the approximate cost of the project to decide the feasibility 
of the project concerning the cost and to ensure the financial resources. It decides 


if a proposal can be approved or not. 


2. Requirements of controlled materials, such as cement and steel can be 
estimated for making applications to the controlling authorities. 


3. It is used to frame the tenders for the works and check the contractor's work 
during and after execution to make payments to the contractor. 


4. The estimate is calculated in detail from quantities of different items of work. 
Resources are allocated to different activities of the project and ultimately their 
durations and whole planning and scheduling of the project are carried out. 


1.3 Different types of estimates 


There are different types of estimates based on the factors considered while 
preparing the estimate. 


1. Approximate estimate 


It is also called a preliminary estimate. This is prepared at the initial stage of a 
project to give the owner or client a clear idea about the cost required for the 
project or construction, and to get approval from necessary sanctioning bodies 
such as banks to get loans. This type of estimate is calculated with relevance to 
the previous experience. 


Documents required: project drawing plans, details about the land like electricity 
and water supply 
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E.g.: To calculate the estimate for a house, a previously (& also recently) 
completed similar house is considered. Here the estimator already knows the 
rate for a 1m? area & with that he/she calculates the cost estimate for the newly 
proposed area of a similar house. 


The preliminary estimate may be prepared in various ways for different work 
and structures as: 


A) For Building: 
1. Service unit method 
Plinth area method 
Floor area method 
Carpet area method 
Cubical content method 
Typical bay method 
Approximate quantity method 


a Sr eee 


B) For Road and Highways: For roads and highways, it is calculated 
per kilometer basis depending on thenatureof theroad, width, thickness 
of metalling, etc. 

Ex: For 10 km of a state highway, the approximate cost is Rs.6,00,000/- per km. 
Total Cost = 10 x 6,00,000 = 60,00,000 Rs. = Rs. 60 lakh 


C) For Irrigation Canals: The cost of the Irrigation canal is calculated per 
kilometer basis depending on the capacity of the channel. 

The approximate cost of a 10 km length of irrigation channel of 3 cubic meters 
per sec capacity @ Rs. 1,00,00 per km. 

Total cost = 10 x 1,00,00 =10,00,00 Rs = Rs. 10 lakhs. 


D) For Bridge: The cost of the bridge is calculated per running meter of span 
depending on the roadway, nature, depth of foundation, types of structure, etc. 
Ex: The approximate cost of a bridge o 4 spans of 50 m each span @ Rs. 50,000 
per running meter of the span is 

Total cost = (4x50) x 50,000 = 1,00,00,000 = Rs. 1 crore 


E) Water Supply and Sewerage Project: It cost is calculated per head of 
population served. 

Ex: The approximate cost of water supply for a population of 80,000 @ Rs. 100 
per head comes to 80,000 x 100 = 96 lakhs. 


F) Over Head Water Tank: Its cost is calculated on basis of the capacity per liter 
of the tank depending on the type of structure, the height of the tank, etc. 


Ex: The approximate cost of an overhead RCC tank of 1 lakh liter capacity @ Rs. 
3 per liter works out to be 1,00,000 liter x 3 = Rs. 3 lakhs. 


2. Annual Repair Estimate or Special Repair Estimate 
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It is used for annual repair estimates or special repair estimates. These 
estimates are prepared for the purpose to maintain the constructed element 
in good condition. 

Works that included when considering repair works, whitewashing, painting, 
plastering works, patching works, sanitary works, etc. 

A special repair estimate is prepared in a situation where the costs of materials 
increase when compared to the annual repair estimate cost. 


3. Revised Estimates 

A revised estimate is prepared when the cost of the previously submitted 
estimate increases by 5-7% or more than that. 

But here the reason for calculating the estimate must have a strong & valid 
reason like a sudden increase in the cost and expenses of materials. 

The reason and comparative statement between the two estimates should be 
annexed with a revised estimate. 


11. Supplementary Estimate 

This type of estimate is prepared when there is a _ necessary situation for 
supplementary works, to progress out the original work. 

The annexure of the originally prepared estimate and supplementary amount of 
the originally prepared estimate when submitting for requesting approval. 


12. Detailed Estimate 

It is the most important type of estimate for building construction. A detailed 
estimate is prepared with the help of a complete set of contract documents. 

The preparations of the detailed estimatecan do under 2 phases_ such 
as working out quantities of different works andcalculatingthe cost 
of each work. 

a) Work out with quantities of different work: 

e The whole construction work procedure is divided into categories such as 
excavation and earthwork, concrete work, formwork, 
reinforcement, masonry work, roof covering and roof plumbing, carpentry, 
painting and decorating, plumbing, electrical installation, etc. 


e Decoration of the approximate estimate depends upon the area _ to 
be decorated. 


e The measurement-taking procedure is done with the help 
of drawings/plans and then they are entered into the measurement. 


e A measurement is a form that contains several columnsto enter 
the respective measurements and descriptions of the works. Finally, the 
measurement columns are multiplied to get the necessary quantity. 


b) Calculation of the cost of each work: 
e The already obtained quantities are used to get the cost of each work. 
Estimated costs of each work item are summarized in ascending order and 
that document is called the Abstract sheet. 
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e Detailed types of estimates should include all the related documents such 
as reports, specifications, drawings & plans, design charts, and schedule of 
rates(SOR). 


e Various factors affect thecostof each work such _ as material 
quantity, transportation of materials, location of the site, labor charges, 
cost ofequipment (commonly allowed 2% of the estimated 
cost), overhead charges (commonly allowed 2.5% of the estimated 
cost), contingencies and unforeseen (commonly allowed 4-5% of the 
estimated cost) items are needed to consider well 
while preparing the detailed estimate. 


3. Abstract Estimate 


An abstract estimate is created based on the detailed estimate. This includes 
quantities, rates, and amounts specific to each work. 


In this estimate, Length, Width, and Depth are not specified. Direct quantities 
are taken over here from the detailed abstract. Rates are to be taken from the 
applicable schedule of rates documents. 
To prepare an abstract estimate we require: 

1. Detailed estimate 

2. Schedule of rates and data 

3. Necessary provisions made for petty supervision, contingencies, and 

unforeseen items. 


Schedule of rates—The schedule of rates is a list of rates for various items of work. To facilitate the 
preparation of estimates, and also to serve as a guide in setting rates in connection with contract 
agreements, a schedule of rates for all items of work is maintained in the Engineering Department in 
the form of a printed book known as "Schedule of Rate Books." Rate per unit of various items of 
work and materials, rates of wages of labor, and rates of transport are given in the 'Schedule of Rates’. 
P.W.D. maintain a printed schedule of rate book for various items of the work and an estimate is 
prepared with these rates. The rates are workable rates for the completion of the items including 
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materials, transport, labor, profit, etc. The Schedule of Rates is prepared based on the analysis of 
rates. Usually, transport of materials up to a distance of 8 km (5 miles) is included in the rates. As the 
rates vary slightly from year to year, the rates are increased or decreased by a percentage on the 
‘Schedule of Rates'. If the workable rates differ much from the Schedule of Rates, then the rates are 
revised and a new ‘Schedule of Rates’ is prepared. 


Bill of Quantities - It is a statement of the various items of work giving the description, quantities, and 
unit of rates. It is prepared in a tabular form similar to the ‘Abstract of Estimated cost' of the detailed 
estimate, but the rate and amount columns are left blank (unfilled). When priced, that is, the rates and 
the amounts are filled up and totaled, this gives the estimated coat. It is primarily meant for inviting 
tender and supplied to the contractor to fill up the rates and amounts columns. On receipt of the 
tenders, the rates and amounts are compared and the decision about entrusting the work is finalized. 


Bill of Quantities (Typical Sheet ) 


Item No | Particulars of item Quantit| Rate Uni Amount Rs. P 
¥ Rs. t 
P per 
L. Earth work in excavation 32.51 Per 
cu.m 
% 
cu.m 
2. Earth work in filling 27.48 Per 
cu.m 
% 
cu.m 
3. Lime concrete in foundation 11.33 Per 
cu.m cu. 
m 
4. Ist Class brickwork in lime mortar in 23.14 Per 
foundation and Plinth cu.m cu. 
m 
5. Damp proof course 2.5em C.C. 1:1'7:3 11.02 Per 
cu.m sq. 
m 


1.4 DUTIES OF A QUANTITY SURVEYOR OR ESTIMATOR 


As a quantity surveyor, you will be responsible for helping to estimate costs, 
quantities, and project timelines and providing this information to clients. You 
will be liaising with a variety of other teams and helping to keep a project on 
track. 


The job role of a quantity surveyor involves the following duties: 


e Liaising with clients to identify their needs 

e Estimating quantities, costs, and time scales for material and labor 

e Preparing tender and contract documents 

e Identifying and weighing up commercial risks 

e Assigning work to subcontractors 

e Valuing completed work, managing budgets, and overseeing payments 


Lecture notes -1 5 


C20 Regulation C403 QUANTITY SURVEYING-1 


e Ensuring projects meet legal and quality standards 

e Ensuring that clients get value for their money 

e Advising on the maintenance costs of specific buildings 

e Submitting regular budget reports 

e Following building regulations and health and safety 

e Working at a client’s business, in an office, or on a construction site. 


1.5 ELEMENTS OF A STRUCTURE 


The following are the basic elements of a building : 
. Foundation 

. Plinth 

. Walls and columns 

. Sills, lintels and chejjas 

. Doors and windows 

. Floors 

. Roofs 

. Steps, stairs, and lifts 

. Finishing work 

10. Building services. 

The functions of these elements and their main requirement are presented below 


OCOmOANIHDHILWNEH 


1. Foundation: The foundation is the most important part of the building. 
Building activity starts with digging the ground for the foundation and then 
building it. It is the lowermost part of the building. It transfers the load of the 
building to the ground. Its main functions and requirements are: 

(a) Distribute the load from the structure to the soil evenly and safely. 

(b) To anchor the building to the ground so that under lateral loads building will 
not move. 

(c) It prevents the building from overturning due to lateral forces. 

(d) It gives a level surface for the construction of the superstructure. 


2. Plinth: The portion of the wall between the ground level and the ground floor 
level is called the plinth. It is usually of stone masonry. If the foundation is on 
piles, a plinth beam is cast to support the wall above floor level. At the top of the 
plinth, a damp proof course is provided. It is usually a 75 mm thick plain 
concrete course. The function of the plinth is to keep the ground floor above 
ground level, free of dampness. Its height is not less than 450 mm. It is required 
that the plinth level is at least 150 mm above the road level so that connections 
to the underground drainage system can be made. 

3. Walls and Columns: The function of walls and columns is to transfer the load 
of the structure vertically downwards to transfer it to the foundation. Apart from 
this wall performs the following functions also: 

(a) It encloses the building area into different compartments and provides 
privacy. 
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(b) It provides safety from burglary and insects. 

(c) It keeps the building warm in winter and cool in summer. 

4. Sills, Lintels, and Chejjas: A window frame should not be directly placed over 
masonry. It is placed over a 50 mm to 75 mm thick plain concrete course 
provided over the masonry. This course is called a sill. Lintels are the R.C.C. or 
stone beams provided over the door and window openings to transfer the load 
transversely to see that door or window frame is not stressed unduly. The width 
of the lintels is equal to the width of the wall while the thickness to be provided 
depends upon the opening size. Chejja is the projection given outside the wall to 
protect doors and windows from the rain. They are usually made with R.C.C. In 
low-cost houses, stone slabs are provided as chejjas. The projection of chejja 
varies from 600 mm to 800 mm. Sometimes drops are also provided to chejjas to 
improve aesthetic look and also to get additional protection from sun and rain. 

5. Doors and Windows: The function of a door is to give access to different rooms 
in the building and to deny access whenever necessary. Several doors should be 
the minimum possible. 

The size of the door should be of such dimension as will facilitate the movement 
of the largest object likely to use the door. 

Windows are provided to get light and ventilation in the building. They are 
located at a height of 0.75 m to 0.9 m from the floor level. In hot and humid 
regions, the window area should be 15 to 20 percent of the floor area. Another 
thumb rule used to determine the size and the number of windows is for every 30 
m3 of inside volume there should be 1 m2 window opening. 

6. Floors: Floors are an important component of a building. They give 
working/useful areas for the occupants. The ground floor is prepared by filling 
brickbats, waste stones, and gravel and well compacted with not less than a 100 
mm sand layer on its top. A lean concrete of 1: 4: 8, 100 mm thick is laid. On this, 
a damp proof course may be provided. The floor finishing is done as per the 
requirement of the owner. 

The cheapest floor finish for a moderate house is with a 20 to 25 mm rich mortar 
course finished with red oxide. The costliest floor finish is mosaic or marble 
finishing. 

Other floors are usually R.C.C. finished as per the requirements of the owner. 

7. Roof: The roof is the topmost portion of the building which provides top cover 
to the building. It should be leakproof. 

A sloping roof like tiled and A.C. sheet gives leakproof cover easily. But they do 
not give provision for the construction of an additional floor. Tiled roofs give good 
thermal protection. 

Flat roofs give provision for additional floors. Terrace adds to the comfort of 
occupants. Water tanks can be easily placed over flat roofs. 

8. Steps, Stairs, and Lifts: Steps give convenient access from ground level to 
ground floor level. 

They are required at doors in the outer wall. 250 to 300 mm wide and 150 mm 
rise is the ideal size for steps. In no case the size of two consecutive steps is 
different. The number of steps required depends upon the difference in the levels 
of the ground and the floor. Stairs give access from floor to floor. They should 
consist of steps of uniform sizes. 

In all public buildings, lifts are to be provided for the convenience of old and 
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disabled persons. 

In hostels, G + 3 floors can be built without lifts, but in residential flats 
maximum number of floors permitted 

without lifts is only G + 2. The lift is to be located near the entrance. The size of 
the lift is decided by the several users in peak hours. Lifts are available with a 
capacity of 4 to 20 persons. 

9. Finishing: The bottom portion of the slab (ceiling), walls, and top of the floor 
need smooth finishing with plaster. Then they are provided with whitewash, 
distemper, paints, or tiles. The function of finishing work is: 

(a) Give a protective cover 

(b) Improve aesthetic view 

(c) Rectify defective workmanship 

(d) Finishing work for the plinth consists in pointing while for the floor it 
consists of polishing. 

10. Building Services: Water supply, sanitation and drainage works, electric 
supply work, and construction of cupboards and showcases constitute major 
building services. 

For storing water from the municipal supply or a tanker a sump is built in the 
house property near the street. From the sump water is pumped to overhead 
tanks placed on or above roof level to get water all 24 hours. Plumbing work is 
made to get water in the kitchen, bathrooms, water closets, sinks, and garden 
taps. 

For draining rainwater from roofs, down take pipes of at least 100 mm diameters 
should be used. Proper slopes should be given to the roof towards the down take 
pipe. These pipes should be fixed at 10 to 15 mm below the roof surface so that 
rainwater is directed to the down-take pipe easily. 

The sanitary fittings are to be connected to stoneware pipes with suitable traps 
and chambers. 

Stoneware pipes are then connected to underground drainage of municipal lines 
or the septic tank. 

Many carpentry works are required for building services. They are in the form of 
showcases, cupboards, racks, etc. 

Electric supply is an essential part of building services. The building should be 
provided with sufficient points for the supply of lights, fans, and other electric 
gadgets. 


1.6 ITEM OF WORK 


The following are the items of work as per IS:1200 


Site clearance. 

Excavation for foundations 

P. C. C. in foundations. 

Masonry in foundations. 

C. R. Masonry in the plinth. 
Dampproof course at plinth level. 


aise ae bee 
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7. Plinth filling with hard murum. 

8. Brick Work (or stone masonry) in Superstructure. 
9. Providing and fixing door and window frames. 

10. Lintels over openings. 

11. Flat R.C.C. or sloping roof. 

12. External and internal plastering and pointing. 
13. Providing and laying flooring. 

14. Door and Window shutters. 

15.Water supply and sanitary arrangement. 

16. Electrification 
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